Spatial Ca 2+ cycling model
This section describes the spatial Ca 2+ cycling model which has been integrated with the ventricular AP model. This model is a simplified and efficient version of a previously developed model [1] . 
Variables
Where transfer between compartments is given by:
And the reaction terms are:
Spatial diffusion is described by a 6-node nearest neighbours finite difference approximation:
Where ei refers to the three dimensions (x,y,z) [2] and Restrepo et al [3] , with a functional monomer induced inactivation based on csqn dynamics described by Gaur-Rudy [4] .
. 
Where [Ca 2+ ]o is the extracellular Ca 2+ concentration, PCa is the maximum permeability of an individual LTCC and F is the Faraday constant.
The LTCCs are described by a Markov Chain construction of a Hodkin-Huxley model [5, 6] Which is equivalent to the three gate Hodgkin-Huxley model:
And thus described by: 
Note that the steady states of the inactivation gates (f, fca) are inverse to those in the standard Hodgkin-Huxley model because in this Markov description f2 is the inactivated state, equivalent to (1-f) in the standard description (and f1 is equivalent to f). 
Intracellular uptake and leak, Jup and Jleak
These equations are based on Restrepo et al [3] and preceding studies [7, 8] . 
